The stability of the restriction endonuclease profile of herpes simplex virus type 1 strain SC16 in mice was studied. Virus isolated from skin during acute infection was compared with that from latently infected ganglia and with that from recrudescent lesions induced by trauma. In another experiment virus serially passaged only in skin was compared with virus that had also replicated in the nervous system. The loss or gain of specific restriction sites was not observed but in some cases the mobility of certain fragments decreased.
Short communication inoculated subcutaneously in the right pinna with 3 × 105 p.f.u, of virus. Four days after inoculation they were anaesthetized and a disc 1.2 mm in diameter was punched from the right ear (Hill et al., 1975) . Each skin sample was ground in 0.2 ml Vero cell growth medium and the suspension was transferred to a 25 cm 2 plastic tissue culture flask (Sterilin) culture of Vero cells. When viral c.p.e, had affected most of the cells, cultures were stored at -60 °C.
Ten weeks after the original inoculation, surviving mice were killed and the right second and third cervical ganglia were removed. The two ganglia from each mouse were incubated together in 0-2 ml medium at 37 °C for 4 days before being ground and transferred to a confluent Vero cell culture in a 25 cm-' flask. When cultures showed complete c.p.e, they were treated as those from skin samples. Of 15 pairs of isolates from skin and ganglia none was distinguishable from SC16.
In the second experiment comparisons were made between virus isolated from the inoculation site during primary infection, from recrudescent lesions in the skin and from latently infected ganglia. A group of 100 mice was inoculated and virus was cultured from the skin of the inoculated ear as in the first experiment. After the primary infection 86 animals survived. Starting 4 weeks after primary inoculation, and fortnightly thereafter, the skin of the right pinna was stripped six times with cellophane tape (Hill et al., 1978) on three occasions. When recrudescent lesions developed, the skin overlying a vesicle (with some vesicle fluid) was scraped off with a scalpel blade for virus isolation as previously described. Two weeks after the last cellophane tape stripping the mice were killed and virus was cultured from the latently infected ganglia as described for experiment 1. Another group of 50 mice was similarly infected; their ears were not stripped and only ganglia were cultured for virus, 16 weeks after inoculation.
Samples were taken from the ears of 17 mice with lesions after the first occasion of stripping, nine of which yielded virus. After the second occasion eight mice had lesions and virus was isolated from all of them; after the third, virus was not isolated from the one mouse having lesions. Only one isolation was made from each of 50 mice (primary infection); 28 mice yielded virus from both primary infection and ganglia; one from recrudescence and ganglia; four from primary disease and recrudescence (from one recrudescence, two separate lesions yielded virus); 10 from primary disease, one recrudescence and ganglia (from one of these recrudescences, four separate lesions yielded virus) and one from primary disease, two recrudescences and ganglia. Virus was isolated from the ganglia of all 50 unstripped mice. All isolates were examined in relation to SC 16 and those from the same mouse were compared. After digestion, no differences in the number of bands were seen but some bands showed slight changes in mobility. The most frequent changes were decreases in the mobility of the BstI-K, BstI-S, BstI-W and PvulI-J fragments and these occurred apparently randomly in isolates from both stripped and unstripped mice.
The third experiment was designed to test whether replication within the nervous system selects a changed population of virus compared with that replicating in the skin. Ten mice were inoculated into the skin of the right pinna by scarification through 10 pl of virus suspension containing 1 × 105 p.f.u. Two days later virus was isolated from a skin biopsy sample as described previously. Six days after inoculation virus was isolated as previously described for skin from the dorsal root entry zones of the right second and third cervical nerves (including about 1 mm of spinal cord) taken together. Each sample of virus from the skin or nerve root was then inoculated into the skin of the pinna of another mouse. The skin of the ears of mice that received virus isolated from the skin was sampled for virus. Corresponding nerve roots were sampled from mice that received virus from the nerve root. This sequence of infection and isolation was performed seven times.
Two groups of virus isolates were produced. The first had replicated only in the skin; the second had replicated in the skin on each occasion but had also invaded and presumably replicated in the nervous system (Hill et al., 1983) . For analysis the samples were arranged so that successive isolates from a given series were in adjacent tracks of the same gel.
Eight of the 10 skin-to-skin series and six of the skin-to-nervous system series consisted of the maximum seven isolates, all of which were analysed. Incomplete series, terminated by failure to recover virus from mice before seven passages were completed, were also analysed. No differences in the number of bands were seen, but in some cases there were decreases in mobility (Fig. 1) and PvuII-J fragments. These changes occurred, apparently randomly, after any number of passages, but once present remained or progressed on further passage, becoming more pronounced than the changes observed in experiment 2. They occurred with similar frequency in viruses passaged from skin to skin and in those passaged through the nervous system. The restriction profiles of stock SC16 analysed at the same time as the passaged virus are not included here since they were indistinguishable from those in lanes 1, 8, 13 and 17 of the figure.
To investigate the stability of the restriction profile of SC 16 during passage in cell culture two series of 10 passages were made. In one, the inoculum was undiluted medium from the previous passage; in the other, it was diluted 1 x 103 at each passage. No changes in the restriction profile were seen after passage of diluted medium. However, with undiluted medium, two new bands appeared in the BstI digests, between fragments H and I and between N and O, from the third passage onwards. No corresponding loss of smaller bands was seen.
Changes in restriction profile could occur by the loss or gain of specific restriction sites, which would be revealed by the appearance of a new larger fragment at the expense of two smaller ones or by the appearance of two smaller fragments in place of a larger one. Alternatively, changes not involving a specific restriction site might be demonstrated by an alteration in the mobility of existing fragments (Buchman et al., 1980; Roizman & Tognon, 1982) . The genomes of herpesviruses are relatively stable during passage in tissue culture and loss or gain of specific restriction sites has not been reported. In our studies faint extra bands were frequently seen in more heavily loaded lanes (e.g. 1, 3 to 5, 7, 9, 10, 12, 15 and 18 in Fig. 1 a) . These bands were not reproducible and were considered to be DNA from host cells or defective virus.
Changes in restriction profiles due to alteration of mobility of particular fragments after passage in vitro have been reported for HSV-I (Roizman & Tognon, 1982) , cytomegalovirus (Huang et al., 1980) , varicella-zoster virus (Zweerink et al., 1981) , Marek's disease virus (Hirai et al., 1981) , and equine herpesvirus 1 (EHV-1) (Allen et al., 1983) . In addition, such changes have been shown in HSV-2 (Smith et al., 1981) and cytomegalovirus (Huang et al., 1980) isolated sequentially from the same patient, and in EHV-1 passaged in hamsters (Allen et al., 1983) . Moreover, Lonsdale et al. (1979) noted that isolates from different ganglia of the same patient sometimes had fragments of different mobilities. Changes in mobility are often seen in fragments which are derived from reiterated inverted sequences flanking the unique regions of the HSV genome (Smith et al., 1981; Roizman & Tognon, 1982) .
Although we have no maps of the genome of strain SC 16, its BamHI/BstI restriction profile is very similar to that of HSV-l strain F (Locker & Frenkel, 1979) . By comparison with the map of the genome of this strain (Locker & Frenkel, 1979; Post et al., 1980 ) the SC t 6 fragments (K and S) showing altered mobility would be from the reiterated sequences. The formation of multiple bands from terminal fragments (e.g. BstI-K) may be explained by terminal reiteration of a sequences (Locker & Frenkel, 1979) . In strain F fragment S is also part of the joint fragment K (or S/P) so that these fragments should vary together. Our observation of such a related variation with SC16 supports the validity of its comparison with strain F.
The reason for the decreased mobility of these fragments is obscure, but latent infection is not required to produce the changes since they were seen in virus passaged in the skin alone and in virus isolated from skin and nerve roots during primary infection as well as from latently infected ganglia. The new bands seen in the BstI digests of the DNA of virus passaged with undiluted medium in Vero cells are probably due to the accumulation of defective high density DNA (Hayward et al., 1975) .
The failure to demonstrate addition or deletion of restriction sites in our study does not mean that such changes had not occurred. Despite the use of the restriction endonucleases BstI, PvuII and SstI (which each produces at least 40 fragments) we estimate that only 0.5 ~ of the genome of HSV-1 was examined in our experiments. Moreover, the viruses were passaged only a limited number of times. Allen et al. (1983) passaged EHV-1 36 times in hamsters before changes in fragment mobility were seen. They atso observed changes in the mobility of some bands when EHV-1 was passaged in rabbit, hamster or monkey cells but even after many passages in vivo or in vitro no restriction sites were altered.
In the present study the fact that no significant changes in profile were seen confirms and extends the observations that virus from recrudescent lesions of mice (J. M. Blondeau & E. S.
McFarlane, personal communication) and from ganglia of latently infected animals (Wolff et al., 1986) had the same restriction endonuclease profiles as the inoculum. Together, these and our observations suggest that the selection pressures during replication in mouse skin and nervous system, or the establishment, maintenance and reactivation from latency do not result in major changes of the genome of HSV.
